| INTRODUCTION
Eosinophilic oesophagitis (EoE) is a chronic, immune-mediated, inflammatory disorder, defined symptomatically by oesophageal dysfunction and histologically by eosinophil-predominant inflammation of the oesophagus. 1, 2 First, characterised as a distinct clinico-pathologic syndrome two decades ago, 3 EoE constitutes currently the most prevalent cause of chronic dysphagia among children and young adults in the developed world, with a prevalence reported to affect up one in 2000 people in these countries. 4 EoE is considered as a particular form of food allergy, 5 and food avoidance by dietary exclusion constitutes a main pillar in the treatment, 6 together with swallowed topic steroids and proton pump inhibitor drugs. 2 Living with a food allergy is more difficult than is generally appreciated. 7 Long-term avoidance of the foods that trigger EoE is able to maintain drug-free disease remission, but in turn it places a psychological burden that can result in stress and anxiety. Therefore, EoE is known to impair health-related quality of life (HRQoL) and to cause a substantial burden to both patients and their families. 8 Measuring HRQoL provides important insights into patients' perception of their health and the effect of treatments, allowing for the estimation of the impact of the disease from a patient perspective; this is important because it is possible for two individuals with clinically similar disease severity to experience very different degrees of impairment in their everyday lives. 9 Generic and disease-specific instruments are used to measure HRQoL: The former are aimed at measuring the overall HRQoL of patients across several conditions and are useful to compare HRQoL across different disease states as well as for the evaluation of health economic outcomes. By contrast, the latter assess domains specific to a given disease, being more sensitive to changes in the patient's health state. 10 In the past few years, measurement of HRQoL has been increasingly used in patients with EoE to support both research and clinical care.
Generic instruments have given way to the development of disease-specific questionnaires, 11, 12 leading to a better evaluation of patients' health.
These measures are considered important outcomes to evaluate the effectiveness of new therapies in clinical trials. An up-to-date systematic review will provide a useful resource for researchers and EoE specialists to ensure they can select an appropriate HRQoL measure for patients in their practice to identify correctable factors determining an impaired perception and to improve treatment outcomes.
The aim of this study was to systematically review the current HRQoL measures for patients with EoE and to appraise their measurement properties using a robust evaluation methodology checklist. We also sought to identify disease-specific determinant factors for HRQoL in children and adults with EoE, and the effect of investigations and interventions for EoE on HRQoL.
| MATERIALS AND METHODS

| Protocol registration
This review has been registered with the international Prospec- The thesauri for MEDLINE (MeSH) and EMBASE (EMTREE) were consulted using the following search strategy: ("eosinophilic esophagitis" OR "eosinophilic oesophagitis" OR "EoE") AND ("quality of life" OR "QoL" OR "life style" or "sickness impact profile"
OR "value of life" or "health related quality of life"). As for the SCO-PUS, PhycINFO and Web of Science databases, only free text searches with truncations were carried out. Reference lists from all retrieved articles we also examined for additional relevant studies.
| Inclusion and exclusion criteria
Observational prospective and retrospective case-control studies and case series reporting on the use of generic or disease-specific questionnaires in patients of all ages with EoE were retrieved. Any document relating to the description, development, and/or the validation of the above identified HRQoLs measures were also eligible for inclusion. A diagnosis of EoE was based on oesophageal symptoms plus an oesophageal eosinophilic infiltration ≥15 eos/HPF at baseline endoscopy, as reported in source documents.
Excluded studies included reviews, discussion papers, nonresearch letters, and editorials that did not provide original data on the HRQoL status along with clinical guidelines and consensus documents. Studies providing duplicated information (ie, repeated abstracts presented at different congresses or abstracts published later as a full paper) were also excluded. Likewise, subsets of cases or controls from previously published articles by the same authors were also excluded.
| Study selection
Titles and abstracts of retrieved documents were independently checked by two reviewers (AJL and LA-G) according to our selection criteria and categorised as: included, not included, and unsure. Full text copies of potentially relevant studies were obtained and the reviewers independently assessed each article's eligibility for inclusion. Any discrepancies were resolved either by consensus or arbitration by a third reviewer (AA).
| Quality assessment strategy
The measure properties of each specific EoE instrument identified and their performance properties were assessed using the quality properties checklist proposed by Terwee et al. 15 (Table S1 ). We used Cohen's criteria 16 (Table S2 ) to determine the level of establishment of each specific HRQoL measure. The Cohen's criteria classify the measures into three levels of establishment depending on the number of publications, the extent to which the measures are described in literature, and their psychometric properties. 2.6 | Analysis, data synthesis, and reporting
Data from eligible articles were extracted independently using a preprepared data extraction proforma by two reviewers (AJL and LA-G); discrepancies were resolved by discussion or arbitration by a third reviewer (AA). A descriptive summary with data tables was produced to summarise the literature. Quantitative pooling of data was not meaningful in the context of this review so a narrative synthesis of the data was undertaken.
3 | RESULTS
| Literature search
The search strategy yielded 596 references after removing documents duplicated retrieved in multiple databases; 538 were excluded after examining the title and abstract because they did not fulfil the inclusion criteria. Of the remaining 58 documents retrieved for complete evaluation, 24 were excluded for the following reasons: duplicated abstracts or abstracts previous to full papers (12) , lack of information regarding QoL (6) or QoL not structurally assessed (4), subsets of patients included in later papers (1) 50 ) were included in our systematic review ( Figure 1 ).
Regarding the aims of the retrieved studies, the references retrieved included five papers on specific questionnaire developments, 11,12,18, 
| Assessing the psychometric properties of EoE specific HRQoL measures
A narrative summary of the included measures and their properties assessment is presented in Table 1 . The EoE-QoL-A was the specific questionnaire most widely used to assess HRQoL in EoE. 11, 32 The original paper was published in English and did not report all the psychometric properties, but subsequent translation and validation into Spanish further proved its lack of floor and ceiling effects. (Table 2) .
According to Cohen's criteria to appraise the degree of establishment for the different HRQoL measures in EoE, only the EoE-QoL-A (refined version with 30 items) was considered to be a well-established measure, because it is the only one that has been validated in a different language to the original. The remaining were rated as promising assessments, but validated versions adapted to other languages apart from English are still not available (Table 2) . Regarding determinant factors, age was not associated with HRQoL in either parent-reported or child-reported PedsQL forms.
However, the "Family Impact" domain improved with patients' age. 24 Number and severity of symptoms negatively correlated with childreported and Parent proxy-reported PedsQL score and family impact score. A certain "tolerance" or "adaptation" to a long-lasting disease can be recognised in paediatric EoE because PedsQL parent proxyreported total and psychosocial functioning scores increased significantly over time, but the magnitude of the increase was small. 24 Apart from EoE and specific symptoms, other factors that impaired QoL perception in children, as captured with generic instruments, were prematurity, GERD symptoms, oesophageal strictures and a higher eosinophil density in oesophageal biopsies.
The effect of treatment in HRQoL in children has been limitedly assessed: Patients on active EoE treatment showed better QoL levels than those with nontreated disease in a short case series from Australia, 39 which contrasts with results of a large prospective American research, which found that treatment did not modify PedsQL scores at baseline, but family impact impaired with dietary restrictions. 24 Assessing the type of therapy prescribed, as well as its effectiveness in achieving and maintaining disease remission is, thus, essential to understand the effect of therapy in EoE. In this sense, a "good" QoL was found to be associated with increasing rates of gas- and to guarantee maintenance of nutritional status.
| Specific HRQoL instruments in paediatric EoE
At the present, only a single case report 42 and a prospective series of 44 children and adolescents 40 54 has been also applied to adults with EoE. 25 Conflicting results have been obtained when generic instruments were applied to measure HRQoL in adults with EoE. Some studies only available as abstracts found no significant differences in QoL levels in EoE compared to GERD patients and control subjects. 33, 34 In contrast, decreased levels of SF-36 vitality and general health domains of QoL were shown in EoE patients compared to the general population according to a full paper research. 29 
| EoE disease-specific HRQoL for adults
The EoE-QoL-A specific questionnaire to measure QoL in adults with EoE has been used in 10 documents (seven of them only published as abstracts), which included patients from the USA, 37, [44] [45] [46] [47] Switzerland and USA, 28 UK 30 and Spain, 31 the last document including over 170 patients and performing multivariate regression analyses to identify determinant factors.
Contrary to results found with generic instruments, measuring
HRQoL with the disease-specific questionnaire demonstrates a significantly impaired perception of QoL in adult patients compared to controls; HRQoL levels may predict healthcare utilisation amongst these patients, and patients with a poorer QoL report more outpatient appointments, endoscopies and take more medication than those with a better perception. 44 A poorer QoL in adult patients with EoE was associated with perceived stigma. 47, 48 All of the papers coincide in showing that symptom severity is a major determinant of HRQoL in adult with EoE: EoE-QoL-A scores negatively correlated with dysphagia severity 28, 30 and with disease duration. 31 Dysphagia specifically impacted on mental health components of QoL, with a minor influence on physical health perception. 30 Not only the severity of symptoms overall (determined with the validated EEsAI instrument 55 ), but also the type of manifestation of the disease, influenced the perception of QoL, with recurrent food impaction and regurgitation identified as significant determinants. 31 As previously shown in the strongest research with the SF-36 generic instrument, 29 female gender negatively influenced QoL scores when it was specifically assessed. 31 Disease activity, as expressed by endoscopic findings, was also a significant determinant of QoL. 28 A higher educational level (defined as high school and university, as compared to primary school) was also found to be a strong determinant for a worse QoL. 31 The differential effects of treatment modalities of EoE on patients' QoL has been also analysed in recent research: No significant differences in the overall mean QoL score were found in adult patients managed with dietary or pharmacological therapy, 31 with specific treatment modalities having a negligible influence on overall EoE-specific QoL. 28 Dietary treatment had a limited impact on HRQoL of patients with eosinophilic gastrointestinal disorders. 45 Information regarding the effect of adherence to treatment on HRQoL has been exclusively assessed in a preliminary research that found no association with depression or anxiety in adult patients. 46 Several determinants have shown differential influences on the five dimensions that integrate the EoE-QoL-A score: Thus, symptom scores determined with the specific EEsAI instrument exerted an increased impact on swallowing anxiety and emotional impact subscales, with a minor role in disease anxiety. 28 Emotional impact was the only dimension with a significantly worse score in patients under dietary restrictions. HRQoL constitutes one the most important primary patient reported outcome measures for assessing an individual's burden of any given chronic condition, providing valuable information for developing strategies to promote the greatest possible well-being as well as optimisation of health care resources. 56 However, the interest on how EoE impacts on QoL of sufferers has been relatively recent, with the first research focussed on assessing this topic published as an abstract only in 2009. 35 Most of the research carried out on HRQoL in EoE has been published in the last 3 years, in parallel to the development of disease-specific measure instruments. 11, 12 Some important facts can be inferred from our systematic 16 We identified three different HRQoL-specific measures used for patients with EoE. 11, 12, 18, 32 We assessed the internal consistency, reliability, measurement error, content validity, factor analysis, construct validity, responsiveness, and ceiling and flooring effects, 15 depending on the information obtained from the literature. All the HRQoL measures had some aspects of psychometric strength, especially construct validity. However, they varied in terms of measurement error and responsiveness.
Some of the most noticeable findings of our systematic review of the literature, differences in HRQoL levels were found when measured with generic or disease-specific instruments, and when chil- Finally, our systematic review has underlined the fact that an impaired QoL in patients with EoE is also associated with a significant impact on social, psychological and physical aspects of patients with eosinophilic gastrointestinal disorders including EoE: Thus, children and adolescents missed significantly more school days than healthy controls, and were more likely to have received mental health services and medication for mental needs. 19 In adults, a low QoL predicted an increased utilisation of healthcare services, more outpatient appointments and endoscopic exams, and taking more medication than controls. 44 One of the major strengths of the present study is our search strategy, which entailed an exhaustive literature search in five major databases, which also retrieved the abstract indices of the principal allergy and gastroenterology congresses, with no language restrictions. Moreover, recovered studies were critically appraised according to their methodological aspects, and different researchers independently extracted the data from the studies included. We are thus confident that the 34 documents retrieved represent all the relevant information available on this topic.
Still, several limitations should be noted for a better interpretation of our results. To begin with, the quality of the available evidence on the HRQoL expressed by patients with EoE and their determinant factors was only moderate or low in half of the documents, with a high proportion of the retrieved studies having been exclusively published as abstracts.
To our knowledge, this is the first review of HRQoL measures in EoE that systematically appraised the measurement properties and LUCENDO ET AL.
| 407 the methodological quality of the HRQoL measures using a robust and standardised approach. Furthermore, we summarised the results of the relevant studies on this topic, after a critical appraisal using standardised tools. This review will contribute to better guidance of measuring HRQoL in various clinical and research settings. Also, it will help clinicians, researchers, and the general population to better understand the impact of EoE on the well-being perception of patients, promoting the further translation and validation of the measure instruments to other languages and socio-cultural environments and the use of changes in HRQoL as a relevant outcome in further clinical trials.
